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What is claimed is: 

1. A semiconductor laser module comprisi] 

a semiconductor laser elemegft which emits 

laser light; 

an optical wavelength ^selection element 
which selects a first portion of said ifaser light having a 
predetermined wavelength in order tgf feed back said first 
portion of said laser light to &&id semiconductor laser 
element; and 

an optical wg^e length conversion element 
which includes an optical ^waveguide, receives a second 
portion of said laser ligl^f in said optical waveguide, and 
converts said second gfertion of said laser light to 
wavelength - converted /aser light having a converted 
wavelength ; 

said semiconductor laser element comprises a 
multiple - quantum- wfell active layer including a plurality of 
quantum-well suMayers each having a thickness and a 
composition, w/iere one of the plurality of quantum-well 
sublayers is/different from another of the plurality of 
quantum- wellr sublayers in at least one of the thickness and 
the composition. 

2. & semiconductor laser module according to claim 1, 
wherein/ said optical wavelength selection element is a 
transparent - type optical wavelength selection element 
arradged between said semiconductor laser element and said 
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optical wavelength conversion element, ^hd selects said 
first portion of said laser light after^aid laser light is 
reflected by an end facet of saM optical wavelength 
conversion element. f 

3. A semiconductor laser modaile according to claim 1, 
further comprising, / 

an optical splitting unit which splits a 
third portion of said laser if ight from said second portion 
of said laser light whicif is received by said optical 
wavelength conversion element, and 

a refaction unit which reflects said 
third portion of saicy laser light in order to feed back 
said third portion of said laser light to said 
semiconductor laser/element, and 

said optical wavelength selection element is a 
transparent - type / optical wavelength selection element 
arranged in an /optical path of said third portion of said 
laser light /between said reflection unit and said 
semiconductor laser element. 

4. A semiconductor laser module according to claim 3, 
wherein said optical wavelength selection element is a 
thin- film /narrow-band-pass filter formed on a surface of 
said reflection unit. 

5. & semiconductor laser module according to claim 1, 
further /comprising a reflection unit which reflects a third 
portion of said laser light after said third portion . of 
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said laser light propagates through said oj^tical wavelength 
conversion element, in order to fead back said third 
portion of said laser light to saJ/Si semiconductor laser 
element, and 

said optical wavele^th selection element is a 
transparent - type optical ^Svelength selection element 
arranged in an optical patafi of said third portion of said 
laser light between ^eaid reflection unit and said 
semiconductor laser el/ment . 

6. A semiconductor laser module according to claim 5, 
wherein said optical wavelength selection element is a 
thin- film narrow/band-pass filter formed on a surface of 
said ref lectionf unit. 

7. A semiconductor laser module according to claim 5, 
further com/rising an optical system which separates said 
wavelength converted laser light from said third portion of 
said lasefr light. 

8. / A semiconductor laser module according to claim 1, 
furthefr comprising a reflection unit which reflects a third 
portifon of said laser light which is emitted from said 
semiconductor laser element in a direction opposite to a 
di/ection toward said optical wavelength conversion element, 

order to feed back said third portion of said laser 
light to said semiconductor laser element, and 

said optical wavelength selection element is a 
transparent - type optical wavelength selection element 
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arranged in an optical path of said third portion of said 
laser light between said reflection Vunit and said 
semiconductor laser element. / 

9. A semiconductor laser module /ccording to claim 8, 
wherein said optical wavelength ^election element is a 
thin-film narrow-band-pass filte^r formed on a surface of 
said reflection unit. / 

10. A semiconductor la/er module according to claim 

I, wherein said optical wayfelength selection element is a 
narrow- band -pass filter. / 

11. A semiconductor laser module according to claim 
10, wherein said narrow - band - pas s filter is realized by a 
thin-film band-pass filter. 

12. A semiconductor laser module according to claim 

II, wherein said ^hin-film band-pass filter is formed on a 
light-exit end ^acet of said semiconductor laser element 
from which sail laser light is emitted. 

13. A semiconductor laser module according to claim 
1, wherein said optical wavelength selection element is a 
reflection -/type optical wavelength selection element 
arranged netween said semiconductor laser element and said 
optical wavelength conversion element, and selectively 
reflects /said first portion of said laser light in order to 
feed baok said first portion of said laser light to said 
semiconductor laser element. 

3F4 . A semiconductor laser module according to claim 
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13, wherein said optical wavelength selectio/ element is a 
fiber grating realized by an optical fiber/having a core in 
which a plurality of ref ractive-index /variation portions 
are formed at regular intervals 

15. A semiconductor laser mo/ule according to claim 

14, further comprising a convergence optical system which 
converges said laser 1 ight on a^i end surface of said fiber 
grating . 

16. A semiconductor lfeser module according to claim 
1 # wherein said optical wavelength selection element is a 
ref lectance - type optical /wavelength selection element, and 
selectively reflects sa/d first portion of said laser light 
after said first por/ion of said laser light propagates 
through said optic/1 wavelength conversion element, in 
order to feed back/ said first portion of said laser light 
to said semiconductor laser element 

17. A sem/conduc tor laser module according to claim 

16, wherein sadi& optical wavelength selection element is a 
fiber grating realized by an optical fiber having a core in 
which a plurality of ref rac tive - index variation portions 
are formed 3ft regular intervals. 

18. & semiconductor laser module according to claim 

17, furthefe* comprising a convergence optical system which 
converges/ said laser light on an end surface of said fiber 
grating 

19l A semiconductor laser module according to claim 
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16, further comprising an optical sy^fem which separates 
said wavelength - converted laser ligfat from said second 
portion of said laser light after/ said second portion of 
said laser light propagates through said optical wavelength 
conversion element . 

20. A semiconductor lajker module according to claim 
1, wherein said first pcyftion of said laser light is 
emitted by said semiconductor laser element in a direction 
opposite to a directidri toward said optical wavelength 
conversion element, agfd said optical wavelength selection 
element is a reflectance- type optical wavelength selection 
element, and selectively reflects said first portion of 
said laser light ^Ln order to feed back said first portion 
of said laser li^ht to said semiconductor laser element 

21. A semiconductor laser module according to claim 

20, wherein srfid optical wavelength selection element is a 
fiber grating realized by an optical fiber having a core in 
which a plurality of ref ractive - index variation portions 
are formed/at regular intervals. 

22. / A semiconductor laser module according to claim 

21, further comprising a convergence optical system which 
converges said laser light on an end surface of said fiber 
grating . 

!3. A semiconductor laser module according to claim 
1, wj&erein said optical wavelength selection element is a 
bulla grating . 
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24. A semiconductor laser module acco^ing to claim 
1, wherein said semiconductor laser elemp^t is coupled to 
an end facet of said optical wavelength/conversion element 

25. A semiconductor laser module according to claim 
1, wherein said optical wavelength conversion element 
further comprises , 

a substrate made/ of a ferroelectric crystal 
exhibiting a nonlinear opt/cal effect, where said optical 
waveguide is extends alon/ a surface of said substrate, and 

plurality of domain - inverted portions 
periodically formed ^Long said optical waveguide, where a 
direction of spontaneous polarization is inverted in said 
plurality of domai/- inverted portions, and 

said optic/l wavelength conversion element converts 
said second portion of said laser light to said wavelength- 
converted las/er light when said second portion of said 
laser light /ropagates in said optical waveguide. 

26. A semiconductor laser module according to claim 
25, whereifc said direction of said spontaneous polarization 
is inclined at an angle relative to said surface of said 
substrat/e, in a plane perpendicular to a direction in which 
said oj/tical waveguide extends, where said angle is greater 
than 0/ degrees and smaller than 90 degrees. 

121. A semiconductor laser module comprising: 

a semiconductor laser element which has a 
lig/t-exit end facet, and emits laser light through said 
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light-exit end facet; 

an optical wavelength conversion element 
which comprises an optical waveguide an^ an end facet, 
receives a first portion of said lasefc light having a 
predetermined wavelength in said optical waveguide, and 
converts said first portion of ysaid laser light to 
wavelength - converted laser lighjf having a converted 
wavelength, where said end facet >6f said optical wavelength 
conversion element reflects a Second portion of said laser 
light, and said semiconductor? laser element is coupled to 
said end facet of said /optical wavelength conversion 
element through a transparent- type thin- film narrow-band- 
pass filter; and 

said /transparent - type thin-film narrow- 
band-pass filter whicii is sandwiched between said end facet 
of said optical" wavelength conversion element and said 
light-exit end fa/et of said semiconductor laser element, 
and selects a th^rd portion of said laser light having said 
predetermined wavelength, from said second portion of said 
laser light reflected by said end facet of said optical 
wavelength ccmversion element, in order to feed back said 
third porti/n of said laser light to said semiconductor 
laser elem/nt; and 

said semiconductor laser element comprises a 
multiple/quantum- well active layer including a plurality of 
quantum/well sublayers each having a thickness and a 



89 



1 



a 



r\ 



ru 

1-5 

C3 



20 



25 



composition, where one of the plurality quantum- well 

sublayers is different from another of wie plurality of 
quantum-well sublayers in at least one ojr the thickness and 
the composition. 

28. A semiconductor laser mod/tie according to claim 

27, wherein said optical wavelgmgth conversion element 
further comprises , 

a substrate made /of a ferroelectric crystal 
exhibiting a nonlinear optional effect, where said optical 
waveguide is extends along ^ surface of said substrate, and 

plurality/ of domain - inverted portions 
periodically formed alq/hg said optical waveguide, where a 
direction of spontaneous polarization is inverted in said 
plurality of domain - /nver ted portions, and 

said opt ical /wavelength conversion element converts 
said first portioin of said laser light to said wavelength- 
converted laser Aight when said first portion of said laser 
light propagates in said optical waveguide. 

29. A Semiconductor laser module according to claim 

28, wherein/said direction of said spontaneous polarization 
is inclino/Q at an angle relative to said surface of said 
substrate/ in a plane perpendicular to a direction in which 
said optical waveguide extends, where said angle is greater 
than 0/degrees and smaller than 90 degrees. 

0. A semiconductor laser module comprising: 

a semiconductor laser element which has a 
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light-exit end facet, and emits laser l^ght through said 
light-exit end facet; / 

an optical wavelength conversion element 
which comprises an optical wavegu/de and an end facet, 
receives a first portion of saifd laser light having a 
predetermined wavelength in sa£d optical waveguide, and 
converts said first portion/ of said laser light to 
wavelength - converted laser I light having a converted 
wavelength, where said semiconductor laser element is 
coupled to said end farcet of said optical wavelength 
conversion element though a ref 1 ec tion - type thin- film 
narrow-band -pass filteir; and 

saiy ref lection - type thin-film narrow- 
band-pass filter wMch is sandwiched between said end facet 
of said optical /wavelength conversion element and said 
light-exit end facet of said semiconductor laser element, 
and selectivel/ reflects a second portion of said laser 
light having /aid predetermined wavelength in order to feed 
back said second portion of said laser light to said 
semiconductor laser element; and 

/ said semiconductor laser element comprises a 
multiple Quantum- well active layer including a plurality of 
quantum/vell sublayers each having a thickness and a 
composition, where one of the plurality of quantum-well 
sublayers is different from another of the plurality of 
quantfum - wel 1 sublayers in at least one of the thickness and 
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conversion 



to claim 
element 



the composition. 

31. A semiconductor laser module accordi 

30, wherein said optical wavelength 
further compr i ses , 

a substrate made of a ferroelectric crystal 
exhibiting a nonlinear optical effect, where said optical 
waveguide is extends along a surf a/e of said substrate, and 
a plurality of /domain-inverted portions 
periodically formed along sai/ optical waveguide, where a 
direction of spontaneous po/arization is inverted in said 
plurality of domain - inverted portions, and 

said optical wave^fength conversion element converts 
said first portion of ySaid laser light to said wavelength- 
converted laser lighj^ when said first portion of said laser 
light propagates igf said optical waveguide. 

32. A semiconductor laser module according to claim 

31, wherein sai^fi direction of said spontaneous polarization 
is inclined aft an angle relative to said surface of said 
substrate, jfn a plane perpendicular to a direction in which 
said op tidkl , waveguide extends, where said angle is greater 
than 0 d/grees and smaller than 90 degrees. 

3$. A semiconductor laser module comprising: 

a semiconductor laser element which emits 

las^r light; 

a waveguide - type optical wavelength 
selection element which includes an optical waveguide, and 
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selects a first portion of said laser light living a 
predetermined wavelength; and f 

an optical wavelength conversion element 
which converts a second portion of said la^ser light having 
5 said predetermined wavelength to wavelength - converted laser 

light having a converted wavelength; / 

said semiconductor j^ser element, said 
waveguide - type optical wavelength selection element, and 
O said optical wavelength conversion element are directly 

OTlO coupled; and / 

.£3 said semiconductor laser element comprises a 

FU multiple- quantum-well active layer including a plurality of 

* quantum-well sublayers/ each having a thickness and a 

*«i composition, where onfe of the plurality of quantum-well 

=3t5 sublayers is different from another of the plurality of 

■a / 

H quantum-well subla/ers in at least one of the thickness and 

the composition. / 

34. A semiconductor laser module according to claim 
33, wherein/ said waveguide - type optical wavelength 
20 selection /lement is a reflection type, and said 

semiconduc/or laser element is arranged between said 
waveguide/ type optical wavelength selection element and 
said opyical wavelength conversion element. 

JS . A semiconductor laser module according to claim 
25 34, /wherein said waveguide - type optical wavelength 

selection element has two end facets, and one of said two 
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end facets which is located farther from/said semiconductor 
laser element is beveled with respegc to a direction in 
which said optical waveguide extendsy 

36. A semiconductor laser module according to claim 
33, wherein said waveguide ycype optical wavelength 
selection element is a reflecytion type, and said optical 
wavelength conversion element is arranged between said 
waveguide - type optical wavelength selection element and 
said semiconductor laser /lement . 

37. A semiconductor laser module according to claim 
36, wherein said /waveguide- type optical wavelength 
selection element ha/ two end facets, and one of said two 
end facets which is^ located farther from said semiconductor 
laser element is/beveled with respect to a direction in 
which said optical waveguide extends. 

38. A semiconductor laser module according to claim 
33, wherein/ said waveguide - type optical wavelength 
selection element is a reflection type, said waveguide - type 
optical wavelength selection element is arranged between 
said semiconductor laser element and said optical 
waveleng/hh conversion element. 

3$. A semiconductor laser module according to claim 
33, /wherein said waveguide - type optical wavelength 
selection element includes a DBR (distributed Bragg 
reflection) grating . 

40. A semiconductor laser module according to claim 
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33, wherein said waveguide - type optica^T wavelength 
selection element is a transparent typ^, said optical 
wavelength conversion element has a Reflection surface 
which reflects light toward said / semiconductor laser 
element, and said waveguide - tyiafe optical wavelength 
selection element is arranged between said semiconductor 
laser element and said optj^al wavelength conversion 
element 

41. A semiconductor /aser module according to claim 
33, further comprising a ^nd-pass filter which is inserted 
in said optical waveguifie in said waveguide - type optical 
wavelength selection e/ement. 

42. A semiconductor laser module according to claim 
33, wherein said />ptical wavelength conversion element 
further comprise s ; 

a substrate made of a ferroelectric crystal 
exhibiting a nafnlinear optical effect, 

agf optical waveguide formed on said substrate 
so as to exjfend along a surface of said substrate, and 

a plurality of domain - inverted portions 
periodically formed along said optical waveguide in said 
optical/wavelength conversion element, where a direction of 
spontaneous polarization is inverted in said plurality of 
domayn - inverted portions, and 

said optical wavelength conversion element converts 
sgfid second portion of said laser light to said wavelength- 
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converted laser light when said yS'lcond portion of said 
laser light propagates in sair optical waveguide in said 
optical wavelength conversion element. 

43. A semiconductor laser module according to claim 
42, wherein said direction of said spontaneous polarization 
is inclined at jqlti angle relative to said surface of said 
substrate, iBr a plane perpendicular to a direction in which 
said opti^Bl waveguide extends, where said angle is greater 
than O^egrees and smaller than 90 degrees. 
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